The repetition blindness (RB) paradigm developed by K. M. Arnell and P. Jolicoeur (1997) was used to examine effects of lexicality (word vs. nonword target pairs) and target distinctiveness on RB. Distinctiveness was manipulated by having both targets (Experiments 1 and 2) or only the first target (Experiment 3) brighter than nontarget items. All 3 experiments demonstrated strong RB for word targets but no RB for nonword targets. This confirms that RB depends on pre-existing memory representations. In fact, there was repetition facilitation for nonwords in Experiments 2 and 3. These experiments also demonstrated that RB is reduced when targets are distinctive. This finding is better understood in terms of RB as a failure of memory rather than as a failure of perception.
Perceptual Versus Memory-Based Theories of RB
Researchers proposing that RB has a perceptual locus have offered several possible mechanisms related to the tokenindividuation model proposed by Kanwisher (1987 Kanwisher ( , 1991 cf. Hochhaus & Johnston, 1996) . The token-individuation model proposed by Kanwisher implies that there are two primary stages involved in target recognition and report of stimuli in RSVP displays (see, e.g., Chun & Potter, 1995) . Stage 1 involves rapid activation of pre-existing recognition units (e.g., phonological, orthographic, semantic, or object codes) associated with the stimulus. This activation of type representations provides information about the identity of a familiar object or word. In Stage 2, tokens are created that represent spatiotemporal and other episodic information about the visual stimulus. The type and token information are linked through type-token binding (also referred to as token individuation), which associates type activation processes with the appropriate spatiotemporal tokens. Token individuation requires focal attention and is assumed to be necessary for conscious report of stimuli.
According to Kanwisher's (1987 Kanwisher's ( , 1991 model, RB occurs because of limits affecting token individuation. Specifically, RB occurs when no token is created for the second instance of a repeated item. During a repetition trial, the first critical target (C1) will be both typed and token individuated. When this item is repeated as the second critical stimulus (C2), the repeated C2 is typed but not necessarily tokenized. The inability to token individuate a repeated item may occur because, when the display rate is very fast, the C2 type activation is not distinguished from residual C1 type activation. This limit on visual perception likely reflects that it is rare in nature for an object to suddenly disappear and be replaced instantly by an identical, but separate, object. Perception is more likely to be veridical if rapid visual events that activate the same recognition units are treated as a single stimulus (Chun & Cavanagh, 1997) .
Several researchers have argued, however, that RB arises from a memory limit rather than a perceptual limit. For example, RB may be related to the Ranschburg effect (Armstrong & Mewhort, 1995; Fagot & Pashler, 1995) , a phenomenon that shows people are less likely to report a repeated item at even much slower item presentation rates than those used in typical RB paradigms (e.g., 500 ms per item). According to postperceptual accounts of RB, both repeated items are encoded, but there is a failure to recognize the two items as distinct at recall.
For example, Fagot and Pashler (1995) proposed that RSVP items typically are encoded in one or more storage formats. Some items may be registered in an articulatory store, others in visual or conceptual short-term memory systems. If two repeated occurrences are registered in a common store, they are easily recalled as distinct events. Repeated items registered in different stores, however, are difficult to distinguish from a single occurrence registered in multiple stores. This ambiguity reduces the probability that repeated items are recalled and reported as separate events. In a similar manner, Whittlesea et al. (1995) proposed that both occurrences of a repeated word are encoded, but there is not enough time within RSVP displays to encode the two occurrences distinctively by integrating them well with their separate contexts. Consequently, at recall, it is difficult to discriminate between the two representations, which reduces the probability that both occurrences of a repeated item are reported (see also Armstrong & Mewhort, 1995) .
RB for Words Versus Nonwords
One purpose of the following experiments was to investigate RB for nonword stimuli. According to the token-individuation model, two identical type-activation events are interpreted as a single event under conditions of close temporal contiguity. The theoretical dependence on pre-existing types implies that RB should not be observed for nonwords, because they do not possess preexisting orthographic or phonological representations. Thus, a basic prediction of the token-individuation model is that identical nonword pairs should generate no RB.
From the standpoint of memory theories, predictions with respect to RB for nonwords are less clear. If one assumes, however, that the failure to distinguish repeated items in short-term memory depends on pre-existing representations, then a memory theory may be consistent with the finding of no RB for nonwords. For example, people may be more likely to confuse two occurrences of a familiar item in short-term memory than two occurrences of a novel or unfamiliar item. Novel nonwords do not have wellestablished semantic or associative links; consequently, unlike repeated words, repeated nonwords do not activate overlapping associative or semantic structures in working memory. This may make it easier to keep track of repeated nonwords as distinct events in working memory; in contrast, the overlapping semantic or associative information activated by repeated words may make it more difficult to distinguish their episodic traces during recall. Although this is possible, the test of RB for nonwords is more telling with respect to the token-individuation model, because it explicitly relies on the activation of pre-existing type representations.
Surprisingly, there appears to be no published research examining RB for nonwords; however, Arnell and Jolicoeur (1997, Experiment 3 ) conducted a conceptually similar experiment using nonsense pictures. They used novel pseudo-object stimuli to determine whether RB is obtained for pictorial items that have no existing phonological or semantic representations in long-term memory. In their experiments, two target pictures were presented among other pictures in RSVP streams. On half the trials, there was a repeated target, and on the other half there was no repetition. After each array of items, participants judged the frequency with which each of a set of response items had appeared within the stream (i.e., 0, 1, or 2 times). If the reactivation of a pre-existing type is necessary for RB, then RB should not have been found for nonobjects. Instead, Arnell and Jolicoeur (1997) found significant levels of RB for the pseudo-object stimuli. On the basis of these findings, they argued that a type does not have to pre-exist but can be created on-line when the novel item is encountered.
Although the necessity of pre-existing representations for RB has been investigated for picture stimuli, it is worthwhile to pursue this issue in connection with nonword stimuli. First, both RB for words and RB for pictures of objects are sensitive to different influences. RB for words is associated with orthographic and phonological representations activated during word recognition. Bavelier (1999) reviewed research demonstrating that orthographic neighbors and identical words produce equivalent levels of RB. Orthographic RB apparently has a sublexical locus, perhaps arising at the level of individual letters (Harris & Morris, 2000; Morris & Harris, 1999) . Pairs of homophones (i.e., words sharing the same phonology, such as sun-son) also produce RB. Thus, the type activation mediating RB for words can apparently involve either orthographic or phonological input lexicons, and token individuation involves binding of orthographic and/or phonological representations to episodic tokens. In contrast, neither semantic nor morphological similarity between pairs of words manifests RB. For example, Kanwisher and Potter (1990) found no RB with pairs of different words that were similar in meaning (sofa-couch). Bavelier, Prasada, and Segui (1994) found equivalent RB between morphologically related pairs and orthographic controls. Thus, the tokens mediating RB for words represent orthographic and phonological information but not semantic or morphological information. Yet C2 can produce semantic priming of a later word (Coltheart, 1999c; Shapiro, Driver, Ward, & Sorensen, 1997) , confirming that its semantic representation is activated.
Whereas RB for words is not mediated by semantic relatedness, Kanwisher et al. (1999) demonstrated RB for pictures of two different exemplars from the same category (cow-horse). Furthermore, pictures of different objects with the same name did not produce RB, indicating no phonological RB for pictures of objects. These differences in RB between words and pictures of objects may reflect differences in the rates of activation of phonological and semantic codes by words and by pictures. Retrieval of object names from pictures may be relatively slow compared with retrieval of phonology from a written word. Conversely, semantic information about a picture or object may be extracted relatively quickly and associated with the picture's token (Coltheart, 1999b) .
This brief review demonstrates that both RB for pictures and RB for verbal items are subject to different influences. Consequently, it is important to determine whether Arnell and Jolicoeur's (1997) findings of RB for pseudo-object pictures also apply to pseudowords. Furthermore, as we explain later, a scoring artifact may have contributed to Arnell and Jolicoeur's results (see the Scoring section). Thus, to investigate RB for nonwords, we adapted Arnell and Jolicoeur's (1997, Experiment 3) procedure to examine RB for word-nonword stimuli and manipulated repetition (repeated vs. nonrepeated targets) and lexicality (word vs. nonword targets).
Target Distinctiveness and RB
We also manipulated a third factor, target distinctiveness. Specifically, targets were brighter than nontargets on half the trials, whereas on the other half, targets were the same brightness as the nontargets. For bright trials, therefore, targets were easily distinguishable from nontargets, and participants were specifically in-structed that they would be tested on the bright items. Chun (1997) found that manipulating target-distractor distinctiveness (i.e., letter targets among digits vs. letter targets among keyboard symbols) had little effect on the magnitude of RB.
Nonetheless, one might expect RB to be increased by the brightness manipulation under the token-individuation model. If we assume that tokenization is costly in terms of attentional resources, then participants may be more likely to tokenize the bright targets, because they know that these items will be tested. If nontargets are less likely to be tokenized, however, then we would expect less RB in connection with these items, because C1 presumably must be tokenized for RB to occur (Arnell & Jolicoeur, 1997) . Thus, we expected greater RB when targets are bright relative to when all items are equally bright, if increasing the distinctiveness of targets and nontargets increases the probability of tokenization of C1.
In contrast, theoretical accounts that attribute RB to memory failures appear to predict opposite effects of making the two targets distinct from the nontargets. According to memory accounts, although both instances of a repeated target may be successfully encoded, it is difficult to recall them as separate events among the full set of items held in working memory (Armstrong & Mewhort, 1995; Fagot & Pashler, 1995) . This suggests that limiting the total number of targets needing attention to just two items increases the probability that repeated targets will be remembered as distinct events (i.e., assuming that they were encoded as distinct events in the first place). For trials with bright targets in Experiment 1, participants needed only to keep track of the two distinctive items, which should reduce the opportunity to confuse repeated targets during recall and thereby reduce RB (cf. Fagot & Pashler, 1995, p. 290) .
In summary, Experiment 1 had two purposes. First, we wanted to determine if there is RB for nonwords, and second, we wanted to determine if RB increased or decreased when targets were easily distinguishable from nontargets.
Experiment 1

Method Participants
A total of 58 volunteers (43 women and 15 men) participated as part of a research requirement for their introductory psychology course at the University of Saskatchewan. Their ages ranged from 18 to 40 years (M ϭ 19.5). Informed consent was obtained from all participants. All participants reported normal or corrected-to-normal vision.
Stimuli and Design
Ninety-six sentences were used to construct the stimulus sequences (see Appendix A). Thirty-seven sentences were taken from Kanwisher and Potter (1990) , and the other 59 were taken from Chialant and Caramazza (1997) . Sentences ranged in length from 6 to 13 words, with a mean length of 9 words. All sentences included either two verbs or two nouns as the critical target words (C1 and C2). For repetition trials, the item nominally assigned as C2 appeared as both C1 and C2. The number of words that intervened between C1 and C2 (the lag) was controlled. Specifically, among the 96 sentences, 32 had a lag of one item, 32 had a lag of two items, and 32 had a lag of three items. A word was inserted between C1 and C2 in some sentences to complete the lag-of-three set. For each participant, sentences were randomly assigned to one of the eight cells defined by the Distinctiveness (targets bright or targets not bright) ϫ Repetition (repeated targets or nonrepeated targets) ϫ Lexicality (word targets or nonword targets) repeated measures design. Participants received two blocks of 96 trials. Each block included 12 trials representing each of the eight cells of the design, four at each of the three C1-C2 lags. Block 2 used the same core sentences as Block 1, but the opposite level of each factor was used. For example, a sentence assigned to the repetition, word target, bright target condition in Block 1 became a sentence in the no-repetition, nonword target, not-bright target condition in Block 2. The order of sentences within each block was independently randomized for each participant.
As each sentence was tested in word and nonword target conditions, both word and nonword targets (i.e., word and nonword versions of C1 and C2) were available for each sentence (see Appendix A). Nonword targets for repetition trials were constructed by rearranging the letters of the corresponding C2 word target (e.g., barn gave narb). If a pronounceable nonword could not be generated from the original C2 target word, a different word target was substituted, without altering the meaning of the sentence (e.g., changing cab to taxi). A nonword C1 for the no-repetition condition was constructed such that it had the same number of letters as C2 but no letters in common. Target distinctiveness was manipulated by having C1 and C2 brighter than the nontargets in the sequence on half the trials. For bright trials, targets appeared in bright white and nontargets appeared in a duller white. On not-bright trials, targets and nontargets all appeared in the same duller white. All items appeared in lowercase, and each character space was approximately 3 mm wide ϫ 5 mm high. Apart from the target words in repetition trials, no other items were repeated within a trial.
After each RSVP display, participants saw three word items or three nonword items and indicated whether each item had occurred 0, 1, or 2 times in the preceding display. For no-repetition trials, the response items included C1 and C2 and a not-presented filler. For repetition trials, they included the repeated target (C1-C2) and two not-presented fillers. The two filler words generated for each sentence were always contextually relevant or semantically related to the targets (see Appendix A). When only one filler word was needed (i.e., for no-repetition trials), it was chosen at random from the two possibilities. Filler nonwords were selected randomly without replacement from the list shown in Appendix B, with the constraint that they were equal in length to the targets.
Procedure
Testing took place in a well-lit experimental room with an experimenter present. Stimuli were presented on a high-resolution monitor using an IBM PC. The screen refresh rate was 14.3 ms. The participant sat approximately 50 cm from the monitor. The experimenter and participant both had copies of the following written instructions, which the experimenter read out loud:
This experiment is investigating basic processes of visual attention. You will receive two blocks of 96 trials. On each trial, a fixation dot will appear at the center of the screen for one second, then a dot will flash twice and be immediately followed by a very rapid series of words or word-like items presented one after the other at the center of the screen. On average, there are about 10 stimuli in each series. Your task on each trial is to indicate how often (0, 1 or 2 times) certain items appeared in the series. Bright white words will be presented among duller white words. You should try to keep track of these bright white words because you will be asked about them. Immediately following the series, three items will be listed and for each item you will be prompted to press 0, 1 or 2 to indicate the number of times that item appeared. Each possible response alternative (i.e., 0, 1 or 2) will be the correct response on some occasions. You should answer 0 if you don't think an item had been shown. A brief break will be given automatically half way through testing, but you may take a breather any time you wish. Please do not hesitate to ask any questions about the procedure, which will take about 20 -25 minutes.
The participants initiated the first trial by pressing the space bar. A fixation dot then appeared at the center of the screen for 1 s, and then flashed off and on twice over a 1-s interval. The sentence appeared on what would have been the third flash in rapid serial visual presentation. The left-most character of each word appeared at the fixation dot. Stimuli were presented at 86 ms per item with a 0-ms interstimulus interval. After the last item, participants immediately saw the prompt Were there 0, 1, or 2 appearances of the following items . . . displayed near the top of the screen. The three response items were presented in a horizontal line across the middle of the screen. The left, middle, or right location of target and filler items was random. The participants responded from left to right, indicating 0, 1, or 2 by pushing those numbers on the keyboard. They then had the opportunity to hit the plus (ϩ) key, which had to be pressed twice, to go on to the next trial, or the minus (Ϫ) key to erase and re-enter their responses. Once the plus sign was pressed twice, the fixation dot appeared for the next trial. There was no feedback about accuracy. A break was automatically given between the first and second blocks. There were no practice trials.
Scoring
Following Arnell and Jolicoeur (1997) , we adopted a scoring system (see Table 1 ) in which responses to the three response items on a single trial could contribute both to hits and to false alarms. Repetition and norepetition trials required different scoring rules, because the correct response patterns were different. The correct response pattern for a repetition trial was C1-C2 ϭ 2 and Fillers ϭ 0. The correct response pattern for a no-repetition trial was C1 ϭ 1, C2 ϭ 1, and Filler ϭ 0.
Hits and false alarms for repetition trials. For repetition trials, hits were counted for nonzero responses to the repeated item (i.e., C1-C2). The correct response 2 counted as 1 hit, a response of 1 counted as .5 hits, and a response of 0 counted as 0 hits. Thus, given random responding (i.e., if responses of 0, 1, and 2 were equally likely), the expected number of hits per trial was .5 (i.e., the average of the three equiprobable scores of 0 hits, .5 hits, or 1 hit).
With respect to false alarms, responding 0, 1, and 2 to each filler item counted as 0, .25, and .5 false alarms, respectively. For example, responding 1 to one filler and 2 to the other counted as .75 false alarms. Correct responses of 0 for both fillers counted as 0 false alarms, whereas responding 2 to both fillers counted as 1 false alarm. The expected false alarm rate was the sum of the expected values associated with each of the two fillers, which was .25 for each filler (i.e., the average of the three scores of 0, .25, and .5 false alarms). Thus, the expected false alarm rate given chance responding to a repetition trial was .5, matching the expected hit rate of .5.
Hits and false alarms for no-repetition trials. For no-repetition trials, hits were counted for nonzero responses to C1 and C2 (i.e., the response items corresponding to the nonrepeated targets); specifically, for each of C1 and C2, the correct response of 1 counted as .5 hits, 2 counted as .25 hits, and 0 counted as 0 hits. For example, responding 1 to C1 and 2 to C2 counted as .75 hits. Correct responses of 1 for both C1 and C2 counted as 1 hit, whereas responding 2 to both C1 and C2 counted as .5 hits. Note that the system for counting hits on no-repetition trials was symmetrical to that used for repetition trials. In both cases, a partial hit was credited for correctly discriminating 0 versus greater than 0 occurrences, and a full hit was credited for correctly discriminating 1 versus 2 occurrences. The expected hit rate per no-repetition trial was the sum of the expected values associated with each of C1 and C2, which was .25 for each target (i.e., the average of the three scores of 0, .5, and .25 hits). Thus, the expected hit rate given chance responding to a no-repetition trial was .5.
With respect to false alarms on no-repetition trials, responding 0, 1, and 2 to the filler item counted as 0, .5, and 1 false alarms, respectively. Therefore, the expected false alarm rate for no-repetition trials was .5.
Our scoring of hits and false alarms for no-repetition trials differed from the formula used by Arnell and Jolicoeur (1997, Experiment 3) . Regarding hits in their system, responding 0, 1, and 2 to C1 or C2 counted as 0, .5, and .5 hits, respectively. Therefore, the expected hit rate for each of C1 and C2 was .333 (the average of 0, .5, and .5), and the overall hit rate expected for each no-repetition trial was .667. For false alarms, responses of 2 to C1 and C2 each counted as .25 false alarms, and responding 0, 1, and 2 to the filler item counted as 0, .25, and .5 false alarms, respectively. This yielded an expected false alarm rate of .417 given chance performance [i.e., 1/3(.25) for C1 ϩ 1/3(.25) for C2 ϩ .25 for the filler]. Thus, the expected difference between hits and false alarms was 25% (66.6% Ϫ 41.7%) for no-repetition trials. In contrast, the expected difference between hits and false alarms for repetition trials was 0% (50% Ϫ 50%). Thus, under the original Arnell and Jolicoeur scoring system, no-repetition trials would appear to display greater sensitivity than repetition trials. This could masquerade as RB. Our alternative scoring system eliminates this asymmetry, and the expected values for hits and false alarms are exactly 50% for both repetition and no-repetition trials.
Results
All significance levels were less than .001 unless otherwise indicated. Appendix C presents mean percentages of the responses 0, 1, or 2 given for C1-C2 (i.e., the repeated target) on repetition Note. The correct response pattern for a repetition trial was C1-C2 ϭ 2 and Fillers ϭ 0. The correct response pattern for a no-repetition trial was C1 ϭ 1, C2 ϭ 1, and Filler ϭ 0. C1-C2 ϭ response item corresponding to the repeated target on the repetition trials; C1 ϭ first target on the no-repetition trials; C2 ϭ second target on the no-repetition trials; Filler ϭ response item that had not been presented.
trials, for C1 and C2 on no-repetition trials, and to fillers for each Brightness ϫ Lexicality ϫ Repetition condition in Experiment 1.
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Hits Minus False Alarms
The overall mean hit and false alarm rates were 54.1% and 3.5%, respectively. We analyzed percentages of hits minus false alarms as a function of target distinctiveness (bright or not bright), lexicality (word or nonword targets), and repetition (repeated or nonrepeated targets) (see Table 2 ). Performance was substantially better overall with bright targets (55.0%) than not-bright targets (46.4%), F(1, 57) ϭ 74.89, MSE ϭ 115.83, and much better for words (62.5%) than for nonwords (38.8%), F(1, 57) ϭ 792.44, MSE ϭ 82.46. There was also evidence of RB, as indicated by relatively poor performance for repeated (46.5%) compared with nonrepeated targets (54.8%), F(1, 57) ϭ 73.25, MSE ϭ 109.50. These main effects were qualified by 2 two-way interactions, however. The Distinctiveness ϫ Lexicality effect, F(1, 57) ϭ 9.20, MSE ϭ 41.06, p Ͻ .01, occurred because the performance facilitation for bright relative to not-bright targets was greater for nonwords (ϩ10.5%) than for words (ϩ6.9%). If we assume that nonword processing was generally slower than word processing, nonwords may have benefited more from distinctiveness, because bright targets produced more enduring visual representations or allowed attentional processes to lock on to the target more quickly. Such effects would have benefited performance most when generation of phonological or orthographic representations was relatively slow, as we expected them to be for unfamiliar nonwords.
There also was a large Lexicality ϫ Repetition effect, F(1, 57) ϭ 191.36, MSE ϭ 54.30, resulting from strong RB for words but no evidence of RB for nonwords. Specifically, performance on word targets was substantially better for nonrepeated (71.5%) than for repeated targets (53.7%), confirming a strong RB effect (Ϫ17.8%). In contrast, performance for nonword targets did not differ between the repetition condition (39.4%) and the norepetition condition (38.2%). A Distinctiveness ϫ Repetition analysis of the nonword conditions indicated that the experiment had power of .8 to detect a nonword RB effect of 2.8% or larger, F(1, 57) ϭ 1.34, MSE ϭ 57.31, p ϭ .25. Thus, absence of an RB effect for nonwords cannot be attributed to poor statistical sensitivity.
The experiment had ample power to detect a very small RB effect in the nonword condition.
Whereas RB varied dramatically as a function of lexicality, there was no evidence in Experiment 1 that RB was affected by target distinctiveness. Neither the Distinctiveness ϫ Repetition, F(1, 57) ϭ 0.31, MSE ϭ 34.93, nor the triple interaction of Distinctiveness ϫ Lexicality ϫ Repetition, F(1, 57) ϭ 0.46, MSE ϭ 39.74, approached significance. To assess the power of the experiment to detect a Distinctiveness ϫ Repetition interaction, we conducted a separate Distinctiveness ϫ Repetition analysis of the word conditions, as RB was observed only with word targets. For the interaction, the experiment had power of .8 to detect a difference in RB between bright and not-bright targets of 4.5% or larger, F(1, 57) ϭ .01, MSE ϭ 36.84. Thus, the experiment had adequate power to detect quite small effects of target distinctiveness on RB.
Accuracy
To confirm the foregoing results, we also conducted an analysis using an accuracy measure similar to that used in previous RB studies (e.g., Chialant & Caramazza, 1997; Kanwisher & Potter, 1990) . Specifically, for no-repetition trials, we computed the percentage of trials on which both Cl and C2 received a score of 1 or 2. For repetition trials, we computed the percentage of trials on which the repeated item received a score of 2. Table 2 includes mean accuracy as a function of repetition, lexicality, and distinctiveness. The accuracy analysis produced a statistical pattern very similar to that observed in the analysis of hits minus false alarms; 1 We do not report signal-detection analyses (i.e., AЈ or dЈ) because these methods are designed for two-alternative forced-choice tasks, whereas our experiment involved three response alternatives (i.e., 0, 1, or 2). In a similar manner, signal-detection-based analyses of bias (␤) are not simply interpretable given three response alternatives. Also, although lag (1, 2, or 3 items between C1 and C2) was counterbalanced with the factors of distinctiveness, repetition, and lexicality, we do not include analyses of lag. Our theoretical rationale did not involve hypotheses that hinged on lag per se, and our experiments had low power to detect effects of lag. Once the data are broken down by lag, there are only eight observations per cell, and even with relatively large Ns (greater than 50), power is very low. 
Discussion
Experiment 1 was designed to address two theoretically important questions about RB: Is RB observed with nonword stimuli, and is RB affected by making the two targets distinct from nontargets? With respect to the effects of lexicality, the results were clear. Whereas word targets produced strong RB (Ϫ18% in the hits minus false alarms analysis), there was no evidence of RB for the nonwords (ϩ1%). This is consistent with the hypothesis that RB depends on pre-existing memory representations. It is important to consider, however, that performance for nonword targets was quite poor compared with word targets. For example, performance for nonword targets in the not-bright condition was only about 33%, compared with 68% for words. Performance on nonwords may have been too low to observe RB: If participants frequently failed to encode C1 in the nonword condition, then there would have been reduced opportunities to observe repetition effects in connection with C2. One purpose of Experiment 2 was to increase nonword performance to levels equivalent with word performance in Experiment 1. To achieve this, we slowed the presentation rate from 86 ms to 114 ms per item. If we still observed little or no RB for nonwords under these conditions, the conclusion would be reinforced that differences in RB for words and nonwords are due to the presence and absence of pre-existing representations for words and nonwords, respectively. Experiment 1 produced no evidence that manipulating targetdistractor distinctiveness affected RB (cf. Chun, 1997) . We argued that a token-individuation account predicts that RB should increase when targets are more distinctive, because this should increase the probability that C1 is encoded and thereby increase opportunities for failure to token-individuate C2. Appendix C confirms that on no-repetition trials, C1 was detected and reported more often when it was bright than when it was not bright. Nonetheless, and although the experiment had good power to detect such an effect, the relatively low level of performance may have made the experiment insensitive to the distinctiveness manipulation. In Experiment 2, in addition to slowing the presentation rate, we also made the bright targets more distinct by presenting them in bright yellow among dull white nontargets. Experiment 2 Experiment 1, in summary, demonstrated no RB for nonwords, but performance for nonwords in Experiment 1 was quite poor. It is possible that no RB for nonwords is tied to their greater difficulty. Consequently, it is important to measure RB for nonwords under performance conditions similar to those under which RB is observed for words. One purpose of Experiment 2, therefore, was to improve performance in the nonword conditions; specifically, we slowed the per-item presentation rate to 114 ms in Experiment 2 from the 86-ms rate used in Experiment 1. A second purpose of Experiment 2 was to pursue the target distinctiveness manipulation of Experiment 1. Targets were brighter than nontargets on half the trials in Experiment 1, but this manipulation had no effect on RB, possibly because the distinctiveness manipulation of Experiment 1 was relatively weak. In Experiment 2, we strengthened the distinctiveness manipulation by having the targets appear in bright yellow (rather than a brighter white) on half the trials.
Method
A total of 51 volunteers (37 women and 14 men) were recruited as in Experiment 1. Their ages ranged from 18 to 34 years (M ϭ 19.9). The method of Experiment 2 was the same as in Experiment 1, with three exceptions. First, the item presentation rate was 114 ms in Experiment 2, compared with 86 ms in Experiment 1. Second, the distinctiveness factor (targets brighter than nontargets vs. targets and nontargets the same dull white) was more strongly implemented by having the two targets appear in bright yellow on half the trials. Written and spoken instructions were modified accordingly: "Sometimes, bright yellow words will be presented among duller white words. You should try to keep track of these bright yellow words because you will be asked about them." The bright yellow targets stood out clearly in the RSVP stream and therefore should have potentially increased the potency of the distinctiveness manipulation. Finally, we replaced several of the nonword stimuli used in Experiment 1 that seemed particularly difficult to pronounce or that might have been pronounceable as an actual word. Specifically, we replaced ovoh with levoh, dalbe with debla, dlise with desil, hulr with hule, wook with wouk, aldr with krad, lyf with vyf, rertal with tarler, onsoip with soonip, larsecl with clarsel, reagouc with guarace, slemls with sleams, tifl with tilf, agbr with barl, lek with kel, trafd with trafe, lalms with larms, wofl with wolk, mubth with mubet, and amr with arl. The average time it took to complete the experiment was about 24 min.
Results
Appendix D presents the mean percentages of responses 0, 1, or 2 given for C1-C2 on repetition trials, for C1 and C2 on norepetition trials, and for fillers for each Brightness ϫ Lexicality ϫ Repetition condition in Experiment 2.
Hits Minus False Alarms
The overall hit and false alarm rates were 73.8% and 2.4%, respectively. As in Experiment 1, we analyzed percentages of hits minus false alarms as a function of target distinctiveness (bright or not bright), lexicality (word or nonword targets), and repetition (repeated or nonrepeated targets; see Table 3 ). Slowing the presentation rate and making the bright targets even more distinctive increased overall performance from 50.7% in Experiment 1 to 71.4% in Experiment 2. Furthermore, performance was substantially better overall with bright targets (79.2%) than with not-bright targets (63.7%) in Experiment 2, F(1, 50) ϭ 155.03, MSE ϭ 157.81. Indeed, the overall distinctiveness effect in Experiment 2 (ϩ14.5%) was substantially larger than that in Experiment 1 (ϩ8.6%), potentially increasing the opportunity to observe effects of distinctiveness on RB.
As in Experiment 1, performance for word targets (80.9%) was better than that for nonword targets (62.0%), F(1, 50) ϭ 295.56, MSE ϭ122.32. It is important to note, however, that performance for nonwords in Experiment 2 was equivalent overall to performance on words in Experiment 1 (62.5%). Thus, we succeeded in elevating nonword performance to levels in which strong RB was observed for words in Experiment 1. Therefore, a failure to observe RB for nonwords in Experiment 2 could not be attributed to floor effects or other factors arising from low levels of performance.
In contrast with Experiment 1, there was no overall difference in performance between repeated and nonrepeated targets, F(1, 50) ϭ 0.62, MSE ϭ 106.48. This difference between the experiments arose from differences associated with the Lexicality ϫ Repetition interaction. As in Experiment 1, there was a large Lexicality ϫ Repetition effect in Experiment 2, F(1, 50) ϭ 159.80, MSE ϭ 46.25, but the pattern was different in an important way. As in Experiment 1, performance in Experiment 2 on word targets was better for nonrepeated (85.5%) than for repeated targets (76.2%), demonstrating RB (Ϫ9.3%) for the word targets. In contrast, performance in Experiment 2 on nonword targets was better in the repetition condition (65.9%) than in the no-repetition condition (58.2%). Thus, not only did the nonwords not produce RB, there was evidence of a repetition advantage of ϩ7.7% for nonwords. The opposing effects of repetition for words (inhibition) and for nonwords (facilitation) explains why there was no overall difference between repetition and no-repetition trials in Experiment 2.
As in Experiment 1, the Distinctiveness ϫ Lexicality effect in Experiment 2, F(1, 50) ϭ 43.19, MSE ϭ 44.38, occurred because the performance advantage for bright targets was greater for nonwords (ϩ19.8%) than for words (ϩ11.2%). There was also a Distinctiveness ϫ Repetition effect, F(1, 50) ϭ 5.57, MSE ϭ 40.43, p ϭ .02, which occurred because the performance advantage for bright targets was slightly greater for repetition trials (ϩ17.0%) than for no-repetition trials (ϩ14.0%).
These effects were qualified, however, by the significant threeway interaction, F (1, 50) Table 3 includes mean accuracy scores. A Distinctiveness ϫ Lexicality ϫ Repetition ANOVA of accuracy reproduced the same pattern of significant effects as did the analysis of hits minus false alarms. Accuracy for word targets (68.9%) was higher than that for nonword targets (42.4%), F(1, 50) ϭ 295.37, MSE ϭ 243.09. Note that nonword-target accuracy in Experiment 2 was equivalent to or slightly higher than word-target accuracy in Experiment 1 (37.6%). The Lexicality ϫ Repetition effect, F(1, 50) ϭ 161.47, MSE ϭ 119.36, occurred because accuracy for word targets was higher for nonrepeated (77.2%) than for repeated targets (60.7%), whereas accuracy for nonword targets was higher for repeated (47.9%) than for nonrepeated targets (36.9%). Thus, repetition impaired accuracy for words but facilitated accuracy for nonwords. The accuracy facilitation for bright relative to not-bright targets was greater for nonwords (ϩ30.3%) than for words (ϩ21.4%), F(1, 50) ϭ 20.39, MSE ϭ 98.25. The accuracy advantage for bright targets also was somewhat greater for repetition trials (ϩ29.5%) than for no-repetition trials (ϩ22.2%), F(1, 50) ϭ 13.03, MSE ϭ 104.63.
Accuracy
As in the analysis of hits minus false alarms, these effects were qualified by the significant three-way interaction, F (1, 50) 
Discussion
Experiment 2 demonstrated two theoretically important features of RB. First, whereas the word targets produced RB, there was no evidence of RB for nonwords in Experiment 2, even though nonword performance in the bright condition was at a level in which strong RB was observed for words in Experiment 1. Therefore, the absence of RB with nonwords cannot be attributed to floor effects or other factors associated with low performance. In fact, in contrast with RB, performance was better for repeated nonword targets relative to nonrepeated nonword targets. This effect might have occurred because two occurrences of a nonword target increased the chances that at least one of them was detected, and there was little or no RB to counteract this. Alternatively, there might have been repetition priming across repeated nonword items that permitted more-rapid construction of a phonological or orthographic representation of the second item.
Whereas the repetition advantage for nonwords did not vary with target brightness, the RB effect for words was smaller when the targets were bright. The fact that RB was observed only for words and that the Distinctiveness ϫ Repetition interaction occurred only for words supports that the interaction reflects a genuine effect of distinctiveness on RB. Nonetheless, there may be reasons to doubt that this interaction represents less RB for bright targets. First, performance was very high for bright word targets in the no-repetition condition (hits minus false alarms ϭ 90%). Because the no-repetition condition provides the baseline for RB, the performance being close to the ceiling of 100% raises the possibility that the Distinctiveness ϫ Repetition interaction was due to a ceiling effect. Second, the reduced RB with bright targets might be attributed to the fact that making C2 bright simply makes it easier to attend to and remember C2 independently of C1 (cf. Chun, 1997) .
To resolve these issues, we conducted a third experiment identical to Experiment 2, except that on bright target trials, only C1 was bright; thus, we eliminated any effects that having C2 bright might have had on RB in Experiment 2. Furthermore, making C2 the same dull white as the nontargets should reduce performance and thereby reduce the possible contribution of ceiling effects. Chun (1997, Experiment 3) eliminated RB by enhancing the episodic distinctiveness of targets-specifically by presenting letter targets in different colors (red and green) among black letter distractors. This is consistent with a token-individuation model, because making the targets visually distinct from one another should enhance token individuation and reduced RB. The situation in our Experiment 3 was different from Chun in a critical way, however. In Chun, both C1 and C2 were visually distinct from distractors, and therefore both targets would have popped out in the RSVP stream. Presumably, this greatly enhanced their episodic distinctiveness. In contrast, because only C1 was bright in the following experiment, bright trials provided little enhanced episodic distinctiveness between C1 and C2. Instead, the primary effect should have been to increase the probability that C1 was encoded on bright trials. Under the token-individuation model, this should tend to increase RB.
In contrast, memory-based accounts again predict reduced RB. For example, according to Fagot and Pashler (1995) , RSVP items may be stored in multiple formats (e.g., articulatory, phonological, and visual), and RB is reduced when repeated items are encoded in a common form. When C1 is bright and C2 is not bright, we can expect that C1 will activate more encodings than C2. Nonetheless, because there is a high probability that a bright C1 is encoded in multiple formats, it is more likely that both C1 and C2 will be registered in a common form when C1 is bright than when it is not bright. Therefore, we expected reduced RB when C1 was bright according to Fagot and Pashler's theory. That is, making a to-bereported item distinctive should reduce the number of items to keep track of in working memory and should reduce opportunities to confuse C1 and C2 during recall.
Experiment 3
Method
A total of 57 volunteers (44 women and 13 men) were recruited as in the previous experiments. Their ages ranged from 17 to 38 years (M ϭ 19.4). The method of Experiment 3 was the same as in Experiment 2, with the exception that on bright target trials, only C1 was bright. C2 always appeared in the same dull white as the nontargets in the RSVP stream.
Results
Appendix E presents the mean percentages of responses 0, 1, or 2 given for C1-C2 on repetition trials, for C1 and C2 on norepetition trials, and for fillers for each Brightness ϫ Lexicality ϫ Repetition condition in Experiment 3.
Hits Minus False Alarms
The overall hit and false alarm rates were 66.1% and 2.4%, respectively. Table 4 presents the mean percentages of hits minus false alarms as a function of target distinctiveness (C1 bright or not bright), lexicality (word or nonword targets), and repetition (repeated or nonrepeated targets). Performance was better overall with C1 bright (65.2%) than with not-bright targets (62.3%), F(1, 56) ϭ 16.10, MSE ϭ 57.00, but the overall distinctiveness effect (ϩ2.8%) was very small compared with Experiment 2 (ϩ14.5%). There was also a Distinctiveness ϫ Repetition effect, F(1, 56) ϭ 19.06, MSE ϭ 43.60, which occurred because the performance advantage with C1 bright occurred only for repeated targets (ϩ5.5%) and not for nonrepeated targets (ϩ0.1%). The negligible overall effect of distinctiveness suggests that performance on C2 in Experiment 3 was suppressed when C1 was bright. Examination of performance on C1 and C2 in the no-repetition trials confirms this (see Appendix E). Whereas detection of C1 (i.e., responses of 1 or 2) was better when it was bright (87.2%) than when it was not bright (75.1%), performance on C2 was lower (48.3%) when C1 was bright than when it was not bright (59.6%). These counteracting effects resulted in little overall benefit of having C1 bright.
As in Experiment 2, performance was much better overall for word targets (74.8%) than for nonword targets (52.7%), F(1, 56) ϭ 511.21, MSE ϭ 109.00, and there was a large Lexicality ϫ Repetition interaction, F(1, 56) ϭ 102.05, MSE ϭ 59.62: Performance on word targets was better for nonrepeated (79.2%) than for repeated targets (70.4%), whereas performance was worse for nonrepeated nonword targets (49.8%) than for repeated nonword targets (55.5%). The Ϫ8.8% RB effect for word stimuli was similar in magnitude to that observed with the word stimuli in Experiment 2 (Ϫ9.3%). The ϩ5.7% facilitation for repeated relative to nonrepeated nonwords was also similar to the corresponding effect in Experiment 2 (ϩ7.7%). Thus, all three experiments found clear evidence of RB for words but no evidence of RB for nonwords.
It is important to note that the experiment replicated the Distinctiveness ϫ Lexicality effect found in Experiment 2, F(1, 56) ϭ 11.93, MSE ϭ 50.48, and a separate Distinctiveness ϫ Repetition ANOVA of the word trials confirmed the interaction for word stimuli, F(1, 56) ϭ 15.36, MSE ϭ 33.12. As Table 4 shows, this interaction occurred because the word RB effect was smaller with C1 bright (Ϫ6%) than with C1 not bright (Ϫ12%). The magnitudes of these RB effects were similar to Experiment 2 (as can be seen in a comparison of Tables 3 and 4) . Furthermore, the interaction cannot be attributed to a ceiling effect, because performance on the no-repetition baseline trials was practically equivalent for word targets in the bright (78.0%) and in the not-bright (80.5%) conditions. Experiment 3 indicates, therefore, that increasing the detectability of C1 decreases the magnitude of RB. As we discuss below, this result appears to be more consistent with a memory-based than a perceptual account of RB.
In contrast with Experiment 2, however, there was also a Distinctiveness ϫ Repetition effect for the nonwords, F(1, 56) ϭ 6.43, MSE ϭ 51.61, p ϭ .01, and there was no evidence for the Distinctiveness ϫ Lexicality ϫ Repetition interaction observed in Experiment 2, F(1, 56) ϭ 0.23, MSE ϭ 41.13. We are inclined to think that the Distinctiveness ϫ Repetition interaction for nonwords is a Type I error. A comparison of the nonword means in Table 4 (Experiment 3) and in Table 3 (Experiment 2) shows that the repetition facilitation effect was essentially the same for the bright condition in the two experiments (ϩ8.2% and ϩ7.8%), whereas the effect with not-bright targets tended to be smaller in Experiment 3 (ϩ3.4%) than that in Experiment 2 (ϩ7.6%). In other words, the difference between the nonword conditions in the two experiments was associated with the not-bright conditions, which were methodologically identical in the two experiments. Moreover, when the data from Experiments 2 and 3 were combined, the triple interaction was present in the hits minus false alarms analysis, F(1, 107) ϭ 3.84, MSE ϭ 36.94, p ϭ .05. Table 4 includes mean accuracy scores as a function of target distinctiveness, lexicality, and repetition. Unlike the analysis of hits minus false alarms, there was no overall effect of distinctiveness, F(1, 56) ϭ 2.57, MSE ϭ 87.93, p ϭ .12, and no Distinctiveness ϫ Lexicality interaction, F(1, 56) Ͻ 1, MSE ϭ 67.21. All effects involving the repetition factor, however, were the same in the two analyses. The Distinctiveness ϫ Repetition effect, F(1, 56) ϭ 24.27, MSE ϭ 127.42, occurred because there was an accuracy advantage with C1 bright for repeated targets (ϩ6.6%) but not for nonrepeated targets (Ϫ3.8%). Accuracy was much higher overall for word targets (57.2%) than for nonword targets (25.6%), F(1, 56) ϭ 367.73, MSE ϭ 310.22, and there was a large Lexicality ϫ Repetition interaction, F(1, 56) ϭ 159.94, MSE ϭ 168.36. Specifically, accuracy for word targets was higher for nonrepeated (66.8%) than for repeated targets (47.6%), whereas accuracy was lower for nonrepeated nonword targets (19.8%) than for repeated nonword targets (31.4%). As in the analysis of hits minus false alarms, the overall Distinctiveness ϫ Repetition effect was significant, F(1, 56) ϭ 24.27, MSE ϭ 127.42, but unlike in Experiment 2, there was no three-way interaction, F(1, 56) ϭ 1.00, MSE ϭ 84.41. When the data from Experiments 2 and 3 were combined, however, the triple interaction was present in the accuracy measure, F(1, 107) ϭ 6.93, MSE ϭ 79.93, p ϭ .01.
Accuracy
General Discussion
Lexicality and RB
Our experiments confirmed under conditions that produced strong RB for word targets that there was no RB for nonword targets. This finding is expected according to the token- individuation model of RB (e.g., Chun & Potter, 1995; Park & Kanwisher, 1994) . In this view, when a type node has been tokenized in connection with C1, it is briefly unavailable for a second token individuation. Consequently, in an RSVP display in which C2 is identical to C1, C2 may not be tokenized, leaving the participant unaware of the repeated item. A critical feature of this account is the assumption that RB reflects a failure to tokenindividuate C2 because the recognition units it activates (i.e., type information) cannot be distinguished from type information activated by C1. This implies that if there is no pre-existing type in memory, there should be no RB. That is, tokenization of C2 fails because the similar type activation produced by C1 and C2 is difficult to discriminate from the activation produced by a single event.
This view of RB accounts naturally for the findings of RB for words and no RB for nonwords: Recognition of words exploits type-token binding, and thus, failures to tokenize repeated words reduce performance relative to nonrepeated words. In contrast, because nonwords do not activate pre-existing recognition units, there is nothing readily available to bind tokens to, and thus, detection and recall of nonwords cannot exploit type-token bindings. Consequently, there is no performance deficit for repeated relative to nonrepeated nonword targets. Indeed, performance was better for repeated nonword targets than for nonrepeated nonword targets. This effect may have occurred because two occurrences of a nonword target increased the chances that at least one of them was detected, and there is little or no RB to counteract this repetition facilitation effect.
The finding of no RB for nonwords is clearly predicted by the token-individuation model, but this result is also potentially consistent with a memory-based account. According to memory-based theories of RB, both instances of a repeated item are encoded successfully but are confused during subsequent recall and report. With respect to the finding of RB for words but not for nonwords, people may be likely to confuse two occurrences of a familiar word in short-term memory but unlikely to confuse two occurrences of a novel nonword item. Nonwords do not activate wellestablished semantic or associative links; consequently, unlike repeated words, repeated nonwords are unlikely to activate overlapping associative or semantic retrieval cues in working memory. This may make it easier to keep track of repeated nonwords as distinct events in working memory, whereas the common, overlapping retrieval structures activated by repeated words make it difficult to distinguish their episodic traces during recall.
Distinctiveness and RB
Whereas the effects of lexicality on RB are potentially consistent with both perceptual and memory-based accounts of RB, the effects on RB of making C1 bright in Experiments 2 and 3 are more easily reconciled with a memory theory. Specifically, the magnitude of RB was smaller when C1 was distinct and therefore more likely to be attended to and encoded. According to tokenindividuation theory, making C1 distinct should have increased the probability that C1 was tokenized; therefore, we expected greater RB when targets were bright relative to when all items were equally bright. In contrast, according to a memory account, increasing the distinctiveness of one or both targets should have increased the probability that repeated targets were encoded and remembered as distinct events. Increasing target distinctiveness therefore should have reduced RB.
The results of both Experiments 2 and 3 support the latter prediction; RB was smaller when both C1 and C2 were bright (Experiment 2) and when only C1 was bright (Experiment 3). We have argued that this effect is predicted by memory-based theories of RB, but can it be reconciled with the token-individuation model? Chun (1997, Experiment 3) found that presenting letter targets in different colors (red and green) among black letter distractors eliminated RB. He argued that this was consistent with the token-individuation model, because enhancing the episodic distinctiveness of targets should facilitate token individuation and reduce RB. In a similar manner, if the brightness manipulation in the present experiments enhanced the episodic distinctiveness of C1 and C2, then reduced RB with bright targets relative to notbright targets would be consistent with the token-individuation model.
The results of Experiment 3 seem to rule out this possibility, however. On bright trials in Experiment 3, only C1 was bright and C2 appeared in the same dull white as the nontargets. Having C1 bright on word trials cut RB in half relative to not-bright trials (Table 4) , but there was little difference in performance overall between bright and not-bright trials. If making C1 bright substantially increased the episodic distinctiveness of C1 and C2, then we would expect overall performance to improve substantially. Instead, as demonstrated by the no-repetition trials, having C1 bright facilitated C1 processing but impaired C2 (Appendix E). Thus, having C1 bright reduced RB, even though it also tended to interfere with performance on C2. This makes it difficult to argue that reduced RB in the bright condition occurred because episodic distinctiveness enhanced detection of C2. Given that only C1 performance was enhanced, it follows that the token-individuation model should predict increased RB rather than reduced RB, as observed. The results therefore appear to be more consistent with memory-based theories of RB.
RB for Nonwords Versus Pseudo-Object Pictures
In contrast to our finding of no RB for nonwords, Arnell and Jolicoeur (1997, Experiment 3) did find evidence of RB with pseudo-object pictures using a similar paradigm. This raises the possibility that type representations can be created on-line for pictures of novel objects but not for novel words. It is also possible, however, that Arnell and Jolicoeur mistakenly concluded there was RB in their Experiment 3. As explained previously, their system for scoring hits and false alarms incorporated a bias that would promote the appearance of RB. Nonetheless, they also observed RB in analyses of accuracy (i.e., percentages correct) that did not depend on their method of scoring hits and false alarms. Furthermore, their Experiment 4 also indicated RB for pseudoobjects, and this experiment did not depend on the scoring system used for Experiment 3. Thus, despite the scoring difficulties associated with Arnell and Jolicoeur, their results collectively still suggest that RB is obtained for novel pseudo-objects. The evidence that novel words produce no RB while novel objects do extends the range of differences found in factors that affect RB for verbal materials versus those that affect RB for pictorial materials (see Coltheart, 1999b ).
Conclusions
Our finding that RB does not occur for novel words confirms that RB for familiar words depends on activation of pre-existing type information. This result is potentially consistent with both perceptual and memory-based theories of RB, although it seems to be more clearly predicted by perceptual accounts such as the token-individuation model and related explanations (e.g., Chun, 1997; Chun & Potter, 1995; Kanwisher, 1987; Luo & Caramazza, 1996) . It is not clear, however, how to reconcile the absence of RB for nonwords with claims that orthographic RB has a sublexical locus, perhaps arising at the level of individual letters (Harris & Morris, 2000; Morris & Harris, 1999) . Our results suggest that even if RB arises from processes that affect sublexical components, those processes only produce RB when the entire stimulus has a pre-existing lexical entry. We should be cautious about concluding that there are no conditions under which RB would be observed with nonwords. The evidence of RB for pseudo-object pictures (Arnell & Jolicoeur, 1997) indicates that type recognition units do not necessarily need to preexist for RB to occur. Furthermore, our finding of repetition facilitation for nonwords in Experiments 2 and 3 indicates that finding RB for nonwords is complicated by counteracting facilitation effects of repetition. One important goal for future research should be to attempt to isolate the inhibitory and facilitatory effects of repetition in this paradigm.
Finally, our experiments demonstrated that increasing the detectability of C1 (without necessarily enhancing the episodic distinctiveness of C1 and C2; cf. Chun, 1997) can reduce RB. This was observed when both C1 and C2 (Experiment 2) were distinct from nontargets and when only C1 was distinct (Experiment 3). In perceptual accounts, RB depends on C1 being encoded and tokenized; consequently, increasing the probability that C1 is tokenized should increase RB. In contrast, flagging targets by making them distinct should reduce RB according to memory-based accounts, because this would reduce the number of items to keep track of in working memory. In balance, therefore, our distinctiveness results appear to be more consistent with memory-based than with perceptual accounts of RB. Note. The correct response pattern for a repetition trial was C1-C2 ϭ 2 and Fillers ϭ 0. The correct response pattern for a no-repetition trial was C1 ϭ 1, C2 ϭ 1, and Filler ϭ 0. C1-C2 ϭ response item corresponding to the repeated target on the repetition trials; C1 ϭ first target on the no-repetition trials; C2 ϭ second target on the no-repetition trials; Filler ϭ response item that had not been presented. Note. The correct response pattern for a repetition trial was C1-C2 ϭ 2 and Fillers ϭ 0. The correct response pattern for a no-repetition trial was C1 ϭ 1, C2 ϭ 1, and Filler ϭ 0. C1-C2 ϭ response item corresponding to the repeated target on the repetition trials; C1 ϭ first target on the no-repetition trials; C2 ϭ second target on the no-repetition trials; Filler ϭ response item that had not been presented.
Received July 3, 2000 Revision received October 19, 2001 Accepted Note. The correct response pattern for a repetition trial was C1-C2 ϭ 2 and Fillers ϭ 0. The correct response pattern for a no-repetition trial was C1 ϭ 1, C2 ϭ 1, and Filler ϭ 0. C1-C2 ϭ response item corresponding to the repeated target on the repetition trials; C1 ϭ first target on the no-repetition trials; C2 ϭ second target on the no-repetition trials; Filler ϭ response item that had not been presented.
